WHAT IS CLAIMED IS: 

1. A printing apparatus scanning a caxriage mounting a 
printing head over a printing medium for a plurality Of 

5 times, to perform printing upon respective scan and. to 
perform feeding the printing medium for feeding the 
printing mediiam for a predetermined, amount in^a direction 
different from a scanning direction of said carriage 
between scans o£ plurality of times for printing on a 

10 printing medium, comprising: 

means for getting information relating to a printing 
medium feeding period required for feeding th.e printing 
medium for the predetermined amount after completion of 
printing in a preceding line in a preceding scan; 

15 means for setting a carriage scanning period required 

to printing start of the next line after completion of 
printing in said preceding line so as to be substantially 
equal to said printing medium feeding period depending 
upon printing completion position of the preceding line 

20 and the printing start position of the next line; and 
means for driving said carriage to scan depending upon 
a period set by said carriage scanning period setting 
means . 

25 2 . A printing apparatus as claimed in claim 1 , wherein 
said carriage scanning period includes at least a first 
carriage scanning period required for the carriage to 
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x-eacil a pxedetermined position after completion ojE 
printing of tRe preceding line and a second carriage 
scanning period required for the carriage to reach the 
predetermined period at the printing start position of the 
5 next line , 

said carriage scanning period setting means takes a 
difference between a said printing meaiuin feeding period 
and a sum of said first carriage scanning period and said 
second carriage scanning period , as a waiting period when 

10 a sum of said first carriage scanning period and. said second 
carriage scanning period is less than said printing mediiam 
feeding period , 

said carriage driving means maintains stopping the 
cairriage for sax43. waiting period after deceleration and 

15 Stop of the carriage according to said first carriage 
scanning period after completion of printing of the 
preceding line . 

3 , A printing apparatus as claimed in claim 1 , wherein 
20 said carriage scanning period includes at least a first 
carriage scanning period required for the carriage to 
reach a predetermined position after completion of 
printing of the preceding line and a second carriage 
scanning period required for the carriage to reach the 
25 predetermined period at the printing start position of the 
next line , 

said carriage scanning period setting means sets 
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scannxiig speed of said carriage so that a sum of said first 
carriage scanning period and said second carriage scanning 
period becomes equai to said printing medium feeding 
period, and 

5 said carriage driving means drives carriage scanning 

depending upon scanning speed of tlie carriage set by said 
carriage scanning period setting means . 

4 . A printing apparatus scanning a carriage mounting a 
10 printing Head over a printing medium for a plurality of 
times . to perform printing upon respective scan and to 
perform feeding of printing medium for feeding ttie 
printing medium for a predetermined amount in a direction 
different from a scanning direction of said carriage 
15 between scans of plurality of times for printing on the 
printing medium, comprising: 

means for getting information relating to a printing 
medium feeding period required for feeding the printing 
medium for the predetermined amount after completion of 
20 printing in a preceding line in a preceding scan; 

means for getting information relating to a carriage 
scanning period from end position of printing of the 
preceding line to start position of printing of next line 
in a. scanning direction of the carriage; an.d 
25 means for driving said carriage to scan to printing 

start of the next line after completion of printing in said 
preceding line depending upon a relationship between said 
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carr'iage scanning period and said pzrinting medium feeding 
period. 

5. A printing apparatus as claimed in claim 4, wlierein 
5 said carriage driving means does not vary scanning speed 
of said, carriage even after completion of printing of 
preceding line wtien said carriage scanning period is 
longer th.an said. pr±nt±ng medium feeding period. 

lo 6 . A printing apparatus as claimed in claim 4 , wtierein 
said carriage driving means provides a zone to stop th.e 
carriage for a predetermined period so that said carriage 
scanning period toecomes equal to said printing medium 
feeding period when said carriage scanning period is less 

15 tiian said printing medium feeding period, and accelerates 
said carriage to reach the printing start position at a 
predetermined speed after decelerating said carriage to 
stop for tlie predetermined period after completion of 
printing of the preceding line. 

20 

7 - A printing apparatus as claimed in claim 4 , wherein 
said carriage driving means provides a zone to decelerate 
the carriage for a predetermined period so that said 
carriage scanning period becomes equal to said printing 
25 medium feeding period when said carriage scanning period 
±s Xess tliati said printing medixam feeding period, and 
accelerates said carriage to reach tiie printing start 
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position at a predetermined speed after scanning said 
carriage at decelerated speed after compietion of printing 
of the preceding line . 



5 8. A printing apparatus scanning a carriage mounting a 
printing liead over a printing medium for a plurality of 
times, to perform printing upon respective scan in a 
predetermined direction, and to perform feeding tiie 
printing mediuiin for feeding tiie printing medi-um for a 
10 predetermined amount in a direction different from a 
scanning direction of said carriage between scans of 
plTorality of times in said predetermined direction for 
printing on the printing medium, comprising: 

means for getting information, relating to a printing 
15 medium feeding period required for feeding the printing 
medium for the predetermined amount after completion of 
printing in a preceding line in a preceding scam; 

means for setting a carriage scanning period required 
to printing start of the next line after completion of 
20 printing in said preceding line in said preceding scan so 
as to be substantially equal to said printing medium 
feeding period depending upon printing completion 
position of tiie preceding line and the printing start 
position of the next line; and 
25 means for driving said carriage to scan depending upon 

a period set by said carriage scanning period setting 
means - 
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9. A pr-inting appajratus as claimed in claim 8, whezrein 
said caxr-xage scanning pex-io<a includes at least a 
first carxiage scanning period requireti for stopping ttie 
5 cax-xiage at a. pi:ed.eteirmined position after completion of 
printing of ttie preceding line, a carriage return period 
reopiirsd for effecting scanning in said predetermined 
d.±i:ection axid. 2retiixrn±n.g tiie oaxriage ±n xreveirse cax3cect±on 
to Stop at ttie predetermined position, and a second 
10 caririage scanning period reqiiired for ttie carriage to 
reach, at ttie predetermined speed to th.© printing start 
position of tlie next line from a predetermined position 
stopping after carriage return, 

said carriage scanning period setting means taXes a 
15 difference between a sum of said first carriage scanning 
period and said caxriage return period and said second 
carriage scanning period, and a printing medium feeding 
period as a waiting period wlien a sum of said first carriage 
scanning period and said carriage return period and said 
20 second carriage scanning period is less than said printing 
medium feeding period, 

said carriage driving means maintains stopping tiie 
carriage for said waiting period after carriage return. 

25 10 - A printing apparatus scanning a carriage mounting a 
printing tiead over a printing medium for a plurality of 
times, to perform printing upon respective scan and to 
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perform feeding of printing medium for feeding the 
printing medium for a predetermined amount in a direction 
different from a scanning direction of said carriage 
between scans of plurality of times for performing 
printing on tlie printing medium, wherein a recovery 
process of the printing head at a predetermined position 
is performed per scan in a predetermined direction of said 
carriage , comprising : 

means for getting information relating to a printing 
medium feeding period required for feeding tiie printing 
medium for the predetermined amount after completion of 
printing in a preceding line in a preceding scan; 

means for setting a carriage scanning period required 
to printing start of the next line after completion of 
printing in said preceding line in a preceding scan so as 
to become equal to said printing medium feeding period 
depending upon printing completion position of the 
preceding line and the printing start position of the next 
line ; and 

means for driving said carriage to scan depending upon 
a period set by said carriage scanning period setting 
means . 

11. A printing apparatus as claimed in claim 10, wherein 
said carriage scanning period includes at least a 
first carriage scanning period required for the carriage 
to stop at a predetermined position after completion of 
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pr±nt±ng in a predetermined direction, a recovery process 
period required; for performing recovery- process of the 
printing head at the predetermined position and a second 
carriage scanning period required for the carriage to 
5 reach the printing start position of the next line by 
scanning the carriage in a direction opposite to scanning 
of said predetermined direction from said predetermined 
position after finishing of the recovery process. 

sa±d. carriage scanning period setting means takes a 

10 difference between a sum of said first carriage scanning 
period, a recovery period and said second carriage 
scanning period, and said printing medium feeding period 
as a waiting period when a sum of said first carriage 
scanning period, said recovery period and said second 

15 carriage scanning period is less tnan said printing medium 
feeding period, 

said carriage driving means stops the carriage for 
said waiting period after finishing said recovery process . 

20 12, A printing apparatus as claimed in claim 10, wherein 
said carriage scanning period includes at least a 
first carriage scanning period required for the carriage 
to stop at a predetermined position after completion of 
printing in a predetermined direction, a recovery process 

25 period reqpuired for performing recovery process of the 
printing head at the predetermined position and a second 
carriage scanrLing period required for tlie carriage to 
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reacti the pnrintxng start position, of tlie next line by 
scanning the carriage in a direction opposite to scanning 
of said predetermined direction from said predetermined 
position after f inisiiing of the recovery process , 
5 said carriage scanning period setting means taiJces 

said printing medium a difference "between a s-um of said 

first carriage scanning period, a recovery period and said 
second carzriage scanning period, and said printing medium 
feeding period as a waiting period when a svim of said first 
10 carriage scanning period, said recovery period and said 
second ca^rriag© scanning period is less tb.an said printing 

medium feeding period, 

said carriage driving means for performing said 
recovery process after stopping tlie carriage for said 
15 waiting period - 

13. A carriage scan driving metliod using a printing 
apparatus scanning a carriage mounting a printing head 
over a printing medium for a pliorality of times , to perform 

20 printing upon respective scan and to perform feeding the 
printing mediiun for feeding the printing medium for a 
predetermined amount in a direction different from a 
scanning direction of said carriage between scans of 
plurality of times for printing on the printing medium, 

25 comprising: 

step of getting information relating to a printing 
mediim\ feeding period required for feeding the printing 
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medium for the predetermined amount after completion of 
printing ±n a preceding line in a preceding scan; 

step of setting a carriage scanning period required 
to printing start of the next line after completion of 
5 printing in said preceding line so as to be sulDstan-tially 
eqiial to said printing medium feeding period depending 
upon printing completion position of th.© preceding line 
and the printing start position of the next line; and 
step of driving said caxriage to travel depending upon 
10 a period set by said carriage scajining period setting step. 

14 . A carriage scan driving method as claimed in claim 
13 , wherein 

said Ccurriage scanning period includes at least a 
15 first carriage scanning period reguired for the carriage 
to reach a predetermined position after completion of 
printing of the preceding line and a second carriage 
scanning period required for the carriage to reach the 
predetermined period at the printing start position of the 
20 next line , 

said carriage scanning period setting step takes a 
difference between a said printing medimn feeding period 
and a sum of said first carriage scanning period and said 
second carriage scanning period, as a waiting period when 
25 a sum of said first carriage scanning period and said second 
carriage scanning period is less than said printing medium 
feeding period. 
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said carriage diriving step maintains stopping the 
carriage for said waiting period after deceleration and 
stop of the carriage according to said first carriage 
scanning period after completion of printing of the 
preceding line. 

15. A carriage scan driving method as claimed in claim 
13 , wherein said carriage scanning period includes at 
least a first carriage scanning period reqTJiirea for the 
carriage to reach a predetermined position after 
completion of printing of the preceding line ana. a second 
carriage scanning period required for the carriage to 
reach the predetermined period at the printing start 
position of the next line, 

said carriage scanning period setting step sets 
scanning speed of said carriage so that a sum of said first 
carriage scanning period and said second carriage scanning 
period becomes equal to said printing medium feeding 
period , and 

said carriage driving step controls carriage scanning 
depending upon scanning speed of the carr-iage set by said 
carriage scanning period setting step. 

16 . A carriage scan dUrivin-g method, using a printing 
apparatus scanning a carriage mounting a printing head 
over a printing medium for a plurality of times , to perform 
pirint±ng upon respective scan and to perform feeding of 
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printing medium for feeding the printing mediiam for a 

pr-e<3.et;earm±ne(i amount in a dLiirection dif f eren-t from a 

scanning direction of said carriage between scans of 
plurality of times for printing on the printing medium, 
5 compr-isingi 

Step of getting information relating to a printing 
medi-um feeding^ period required for feeding the printing 
medium for the predetermined amount after completion of 
printing in a. preceding iine in a preceding scan; 
xo step of getting Information reiating to a scanning 

period of the carriage from completion position of 
printing of the preceding line to start position of 
printing of next line in a scanning direction of the 
carriage ; and 

15 step of driving said carriage to scan to printing 

start of the next line after completion of printing in said 
preceding line depending upon a relationship between said 
carriage scanning period and said printing medium feeding 
period . 

20 

17. A carriage scan driving method as claimed in claim 
16 , wherein said csirriage driving step does not vary 
scanning speed, of said carriage even, after completion of 
printing of preceding line when said carriage scanning 
25 period is longer than said printing meditam feeding period. 

18- A carriage scan driving method as claimed in claim 
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16 , wherein said, carriage deriving step pxovid.es a zone to 
stop tJie carriage for a predetermined period so tiiat said 
carriage scanning period becomes equal to said printing 
medium feeding period when said carriage scanning period 
5 is less than said, printing medium feeding period, and 
accelerate said caarr-iage to reach the printing start 
position at a predeteimined speed after decelerating said 
carriage to stop for the predetermined period after 
completion of printing of the pareced-ing line . 

10 

19 - A carriage scan driving method as claimed, in cXaim 
16 . wherein said carriage driving step provides a zone to 
decelerate the carriage for a predetermined period so that 
said, carriage scanning period feecomes eqnual to said. 

15 printing medium feeding period when said carriage scanning 
period is less than said printing medium feeding period, 
and accelerate said carriage to reach the printing start 
position at a predetermined speed after scanning said 
carriage at d-ecelerated speed, after comple-tion of printing 

20 of the preceding line . 

20- A carriage scan driving method using a printing 
apparatus scanning a carriage mounting a printing head 
over a printing medium for a plurality of times, to perform 
25 printing upon respective scan in a predetermined direction , 
and to perform feeding of printing medium for feeding the 
printing medium for a predetermined, amount in a direction 
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different from a scanning direction of said caxriage 
between scans of pliorality of times in said piredetexinined 
dii-ection for printing on the printing medium, comprising; 

step of getting information relating to a printing 
medxTjin feeding period required for feeding the printing 
medium for the predetermined amount after completion of 
printing in a preceding li_n© in a preceding scan; 

step of setting a carriage scanning period required 
to printing start of the next line after completion of 
printing in said preceding line in said preceding scan so 
as to be substantially equal to said printing medium 
feeding period depending upon printing completion 
position of the preceding line and the printing start 
position of the next line; and 

step of driving said carriage to scan depending upon 
a period set by said carriage scanning period setting step . 

21, A carriage scan driving method as claimed in claim 
20, wherein 

said carriage scanning period includes at least a 
first carriage scanning period required for stopping the 
carriage at a predetermined position after completion of 
printing of the preceding line, a carriage return period 
required for effecting scanning in said predetermined 
direction and returning the carriage in reverse direction 
to stop at the predetermined position, and a second 
carriage scanning period required for the carriage to 



- 44 - 



reach, at th.e pr-edetermined speed to the printing start 
position of tiie next line from a pr-edetennined position 
Stopping after carriage return, 

said carriage scanning period setting step taJces a 
difference between a sum of said first carriage scanning 
period and said carriage rettirn period and said second 
carriage scanning period, and a printing medium feeding 
period as awaiting period when a sum o£ said first carriage 
scanning period and said carriage return period and said 
second carriage scanning period is less than said printing 
medium feeding period, 

said carriage driving step maintains stopping the 
carriage for said waiting period after carriage return. 

22. A carriage scan driving method using a printing 
apparatus scanning a carriage mounting a printing head 
over a printing medium for a plurality of times, to perform 
printing upon respective scan and to perform feeding of 
printing medium for feeding the printing medium for a 
predetermined amount in a direction different from a 
scanning direction of said carriage between scans of 
plurality of times for printing on the printing medium, 
wherein a recovery process of the printing head at a 
predetermined position is performed per scan in a 
predetermined direction of said carriage, comprising! 

step of getting information relating to a printing 
medixxm feeding period reqruired. for feeding the printing 



medium for tlie pr-edetermined amount after completion of 
printing in a preceding iine in a preceding scan; 

step o£ setting a carriage scanning period required 
to printing start of tlie next line after completion of 
pr-lnting in said preceding line in a preceding scan so as 
to become etjual to said printing medlxiin feeding period 
depending upon . printing completion position of the 
preceding line and tHe printing start position of the next 
line ; and 

s-fcep of dx-iving said cajr^riage to scan depending upon 
a period set by said carriage scanning period setting step . 

23 . A carriage scan driving mettiod as claimed in claim 
22 , wherein 

said carriage scanning period includes at least a 
first carriage scanning period required for the carriage 
to stop at a predetermined position after completion of 
pirinting in a predetermined direction, a recovery process 
period required for performing recovery process of the 
printing head at the predetermined position and a second 
carriage scanning period required for the carriage to 
reach the printing stcirt position of the next line by 
scanning the carriage ±n a direction opposite to scanning 
of said predetermined direction from said predetermined 
position after finishing of the recovery process , 

said carriage scanning period setting step talces said 
printing medium a difference between a sum of said first 



46 - 



carriage scanning pexiod, a recovery period and said 
second cari-iage scanning period, and said printing medium 
feeding period as a waiting period when a sum of said first 
carriage scanning period, said recovery period, antj said 

second carriage scanning period is less than said printing 
medium feeding period , 

said carriage driving step stops ttie carriage for said 
waiting period after said recovery process. 

24 . A carriage scan driving metiiod as claimed in claim 
22 , wherein 

said carriage scanning period includes at least a 
first carriage scanning period required for the carriage 
to stop at a predetermined position after completion of 
printing in a predetermined direction, a recovery process 
period required for perfoiiraing recovexry process of the 
printing head at the predetermined position and a second 
carriage scanning period required for the carriage to 
reach the printing start position of the next line by 
scanning the carriage in a direction opposite to scanning 
of said predetermined direction from said predetermined 
position after finishing of the recovery process, 

said carriage scanning period setting step takes a 
difference between a sum of said first carriage scanning 
period, a recovery period amd said second carriage 
scanning period, and said printing medium feeding period 
as a waiting period when a sxnn of saidL first carriage 
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scanning period, said, irecoveiry period and said second 
carriage scanning period is less than said printing mediuin 
feeding period, 

said cajrriage driving step performs said recovery 
5 process after stopping th.e carriage for said waiting 
period. 

25 . A printing metliod performing printing on a printing 
meditim with relative primary scan of a carriage mounting 
10 a printing liead and a printing mediuin for a plurality of 
times, and with relative aii??iliary scan of said printing 
medium and said carriage in a direction different from tlie 
direction of said primary scan, dirring intervals between 
said plurality of times of primary scan, tlxe method 
1 5 comprising : 

printing step of performing printing in a leading 
primary scan ; 

step of performing said auxiliary scan after 
completion of said printing step and "before initiation of 
20 printing step in a following primary scan; 
wherein 

a period required for said primary scan from a 
printing completion position of a printing step in a said 
leading primary scan to a printing start position of a 
25 printing step in a next primary scan is substantially equal 
to a period required for said auxiliary scan. 
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